Introduction {#S1}
============

The open debate paper by Aarseth et al. ([@B1]) raises a number of important difficulties concerning the proposal for a gaming disorder category in the 11th Revision of the International Classification of Diseases (ICD-11), but are also relevant to the existing debate concerning the proposed Internet gaming disorder (IGD) in the fifth edition of the *Diagnostic and Statistical Manual of Mental Disorders* (DSM-5). There is a substantial range of conceptual, epidemiological, and nosological concerns highlighted that lead to the compelling conclusion that the introduction of a category of gaming disorder in diagnostic manuals is premature and is liable to be detrimental in understanding the nature of any harm that might be caused by gaming. These concerns are relevant regardless of whether gaming is considered as a whole or for a subset of games, such as with the online/offline distinction in the ICD-11 drafts and ostensibly so in the DSM-5 (although the DSM includes the possibility that offline games could be included in IGD). The debate paper also highlights some of the wider effects that might result from codifying such a disorder, such as moral panics and stigmatization of video gamers, leading to the possibility of changes in public policy. Public concerns about the effects of video games, whether it be aggression, addiction, or other forms of harm are common, but the research is at best equivocal.

The purpose of this commentary is to focus on two issues that arise from the debate letter. Primarily, we argue that the study and diagnosis of behavioral addictions should be determined by a deeper unit of analysis than is currently used, such as the behavioral mechanics of games. We then challenge the assertion that it is problematic to translate concepts from gambling and addictions to the study of video games, discussing this further in relation to the introduction of gambling elements into mobile games. This is likely to be informative in broadening our collective understanding of the impact of video games on people and society, rather than a naïve conception of a behavioral addiction as being merely a compulsive behavior in the absence of a known mechanism for dependence.

A Greater Heterogeneity in Studying Problematic Gaming {#S2}
======================================================

The open letter highlights the predominance of gaming research that is (a) typically not substantiated against clinical samples, (b) liable to mischievous responding, and (c) based on potentially erroneous interpretation of large-scale survey data. Building on this, we feel that there is also an absence of research looking in depth at gaming at the product level, with a particular need for research that focuses on the structural and associative aspects of games. For these reasons, we question whether it makes sense to classify video games generally as addictive, and instead recommend that research should look at the problem at a more appropriate level of analysis.

The empirical literature is limited in trying to capture heterogeneity in the design and content of video games, often focusing on sociodemographic predictors of gaming addiction rather than the types of games played or how these are engaged with. Models of IGD ([@B23]) have considered differences between genres alongside other outcomes, but these can belie differences in a game's mechanics. Games within a genre may have substantially different mechanisms of play, either to suit the device the game is played upon or the business model underlying the game. The focus on mechanics and design elements rather than genres to an extent mirrors a similar distinction in the gambling literature between a type of product and its structural features ([@B13]), although a larger number of intra-genre differences might be expected. In some cases, there is room for translation from one to the other, as research has experimentally examined the role of near-misses, a feature typically associated with slot machines, in casual puzzle games ([@B22]). In this case, the translation from gambling to gaming was appropriate, but there is also utility in studying the cognitive and behavioral features included within some gaming mechanics independently of their association with gambling.

An associative-behavioral analysis of potential behavioral addictions is likely to be one of the most fruitful lines of enquiry ([@B15]; [@B27]). In gambling, there has been an effort to understand how the mechanics of gambling play affect behavior simultaneous to the survey-based work that tends to be dominant in the gaming disorder field. Even if the psychometric research is ultimately able to identify a valid construct of gaming disorder, it is intrinsically limited in the conclusions that can be drawn regarding the nature of the addiction or harm that video games may entail. Behavioral research is likely also to complement studies of clinical cases of gaming disorder. Much of the work, when applied to gambling (and in forms to other addictions) has identified differential responding, both in brain and behavior, between disordered and non-disordered individuals. However, a significant proportion of this work has been undertaken not only to understand the relationship between these events and addiction, but the nature of these events themselves.

Such work is also not a prerequisite for identifying video gaming as a potentially addictive behavior, and can be exploratory in studying the effects of mechanics or structural features on behavior. A similar line of thought has been applied to the "gamification" of activities to increase enjoyment of a tedious activity, or to encourage positive behaviors. Many of these include components derived from associative learning alongside an array of psychological techniques ([@B4]). Such work can be informative as much as the darker side of video gaming that has been more typically the object of study. From the perspective of the gambling researcher, understanding the behavioral features of games in more depth is useful as the convergence of gaming and gambling goes in both directions. Slot machines in casinos in America are starting to utilize skill-based elements as a means of attracting younger audiences ([@B26]). We recommend that research should focus more on different features or mechanics included in games instead of measuring the prevalence and predictors of disorder in the general population.

Mobile Gaming and Pathological Gambling Criteria {#S3}
================================================

The recommendations of Aarseth et al.'s ([@B1]) paper are important for determining the appropriate diagnostic criteria for a gaming disorder. Concerns about some addiction criteria, particularly tolerance and withdrawal, are relevant across analyses of behavioral addictions ([@B5]) as well as gaming ([@B16]). However, the call to move away from addiction and specifically gambling may be less beneficial for understanding some forms of play more than others. The increasing use of gambling mechanics and themes in mobile play leads itself toward a sustained, gambling-informed analysis that is less advisable in other domains of gaming or behavioral addiction.

It is important to emphasize that in referring to "mobile" gaming, we do not attempt to distinguish between modalities of play in the manner that has been common, for example, between "online" and "offline" games. This approach underlies both the DSM-5 and ICD-11 proposals for a gaming disorder, and is in our view, unhelpful. In the time between initial formulations of gaming in Internet addiction ([@B29]) and its codification in the DSM ([@B3]), changes in the video gaming market have meant that a much wider spread of games are now online-focused, meaning whatever discriminant validity this term had is vestigial. We instead refer to a subset of games that have a common clustering of mechanisms and business models that have become prevalent on mobile devices. What appears to be common among these is a reliance on principles derived from behavioral psychology, including the use of random ratio schedules of reinforcement alongside gambling themes, different types of reinforcement (e.g., achievements/badges) and the use of stamina-style systems to affect how frequently reinforcement is delivered ([@B14]; [@B22]). These make heavy use of micro-transactions, often based on the premise that a small proportion of users, colloquially referred to as "whales" ([@B2]; [@B19]), engage in substantial spending ([@B10]). These are not limited to mobile games, with similar mechanics being used in some console or PC games. Much of the criticism of these models comes from video gamers and developers themselves, with a focus on their exploitative nature, referring to these games as "Skinnerware" for their overt basis in conditioning and associative learning ([@B10]).

These types of activity have been partially explored in the existing literature, which has looked at social gambling or social casino games ([@B6]; [@B25]). However, this research has tended to focus on games that are primarily gambling-based (i.e., stand-alone casino apps or on social media) or contain an explicit gambling element that is ring-fenced from the primary content of the game ([@B8]) or a side game ([@B11]). What differentiates this emerging form of mobile gaming is that gambling mechanics are a core focus of the game itself. The term "games with gambling elements" has been used to describe this phenomenon alongside a number of commentaries identifying a convergence between gaming and gambling or the "gamblification" of games ([@B9]; [@B20]; [@B21]; [@B24]), but again an examination of the literature shows that this has tended to focus more on console video games with a simulated gambling element using in-game currency ([@B6]; [@B7]). Griffiths and King ([@B12]) have argued that gambling elements within games can constitute a gambling activity, using the example of simulated gambling games within RuneScape, the browser-based massively multiplayer online role-playing game. Plays on the games in question can be purchased using a secondary currency that can be obtained both in-game and using real money. This model is reasonably similar to the one that has proliferated among mobile gaming, although this example differs insofar as a maximum monthly spending limit is placed on this activity.

Although it has been argued these kinds of games could be classed as gambling ([@B12]), regulatory perspectives on this issue have tended to be more cautious ([@B28]). Moreover, the existing questions appear to focus on whether these activities engender a risk of problem gambling/gambling-like problems ([@B25]), or whether their risk is in encouraging players to transition to real money gambling, where there is a growing research literature ([@B9]; [@B18]; [@B24]). In addition, this behavior may not fall under the criteria for existing constructs of gaming disorder, which focus on excessive behavior and (in the case of the DSM-5) the lack of monetary risk involved. Mobile games are an example in which gambling style mechanics are becoming more common in video games. Although we agree comparisons from gambling are often inappropriate, we argue that a more nuanced approach is required.

Concluding Remarks {#S4}
==================

The primary theme underlying this commentary is the need for a greater heterogeneity in understanding the nature of the relationship between video gaming and disorder. Given the range of mechanics and business models within video gaming, it seems inadvisable to treat this as an unitary phenomenon, both in attempting to codify and measure a gaming disorder (both of which consider games as either "online" and "offline") or in the psychometric scales employed to measure gaming disorders of various kinds. This commentary highlights an example of one increasingly common type of gaming that has the potential to substantially differ from other games in that regard. In discussing this, we identify a number of issues in the area that highlight different elements of an association with problematic gambling behavior that makes a gambling perspective on these products more informative than for other types of gaming. At one extreme it might be viable to consider some cases as instances of gambling disorder. Further research is required to understand the behavioral characteristics of video games, whether common or distinct from those observed in gambling.

We have previously argued for a greater heterogeneity in understanding potentially addictive behavior in behavioral addictions, including video games. Translating markers from drugs and gambling has proven of limited utility, overinflating estimates in epidemiologically inspired studies. Gambling may not be the most appropriate starting point to consider behavioral addictions. However, it is important to recognize the market for video games is being driven in multiple directions. One of the more prominent of these is in the growth of free to play or freemium models, particularly on mobile phones. Many of the mechanisms these games are designed around or involve mechanics or themes from gambling. While the debate paper cites mounting research that markers derived from substance use or gambling addictions are of limited utility in the study of video gaming generally, there are certain kinds of game where translations appear to be appropriate and proportional.
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